MBE Technology goes bananas for GaAs  by Schoenly, Steve
Company Profile 
MBE Technology goes 
bananas for GaAs 
Steve  Schoen ly  
Founded some five years ago in Singapore, MBE Technology aims to provide high quality MBE wafers to the 
GaAs industry. Building on its success, a US subsidiary was established in 1997. The company is now planning 
to double its production capacity in the near future. 
M 
BETechnology Pte Ltd was 
incorporated in Singapore 
in 1993, with the goal of 
providing the emerging GaAs in- 
dustry with high quality molecular 
beam epitaxial (MBE) grown 
wafers in sizes ranging from 2 to 6 
inches in diameter for applications 
in MESFETs, HEMTs, P-HEMTs, 
HBTs, lasers and photodetectors 
(Figure 1). 
The Managing Director is Mr 
L.G. Yeap and he had to learn 
quickly a very complicated market 
before convincing his shareholders 
to move forward with this project. 
Once he was given the green light, 
he compiled a staff of eminent sci- 
entists and engineers with more 
than 60 combined years of experi- 
ence to create a state-of-the-art 
MBE foundry. 
MBE Technology is located in 
the quiet Singapore Science Park 
across the street from the 
Singapore National University. As 
one approaches the elevators on 
the lower lobby level, many types 
of beautiful orchids are flowering 
in a small peaceful corner. The fa- 
cility on the fourth floor contains 
offices and a Class 10/100 clean- 
room which houses two multi- 
wafer MBE solid state source 
epitaxy systems, the Riber Epineat 
and the Riber MBE 49 (Figure 2). 
Figure 1. Incorporated in 1993, MBE Technology is located in the Singapore Science Park. 
There are several different qual- 
ity MBE manufacturing systems 
available on the market oday. MBE 
chose the Riber production ma- 
chines because of their document- 
ed long up time, very low 
background, high efficiency pulse 
doping capacity, large volume effu- 
sion cells for extremely low defect 
densities and rtm-to-run flux stabil- 
ity, cluster tool based automatic 
platen transfer capacity and related 
full automation for throughput. 
Yeap points out that "We chose the 
Riber machines in the end because 
of their capability to reproduce the 
uniformity, in terms of thickness, al- 
loy composition and doping across 
the entire wafer, as well as their ca- 
pacity for exceptional high wafer- 
to-wafer consistency. The Riber 
technical staff were available on 
site as we went through our learn- 
ing curve with the machines." 
In order to compete successful- 
ly in a new market where there 
were already two existing epi-wafer 
suppliers that produced very good 
products, Yeap hired Dr Wang 
Chang Heng as manager of the 
technical operations. Dr Wang is a 
wen-known pioneer in GaAs epi- 
wafer research and development 
and it did not take him long to put 
a well-versed staff together. Dr 
Wang assembled a wide range of 
quality control and characterization 
(Figure 3) tools including the 
Surfscan 4500, Tencor M-gage 300, 
PN 4300, CV profiler and 
Photovoltage Spectroscope, Biorad 
HL 5500 Hall system, Bede D3 High 
Resolution X-ray diffraction system 
and Nomarski Microscope. Aside 
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Figure 2. MBE Technology's Riber Epineat system, part of its epi-wafer production resources. 
Figure 3. A wide range of quality control and characterization tools are available. 
Figure 4. Every epi-wafer shipped out of MBE is accompanied with a OC report. 
from the above systems, PL, SRD, 
TEM, SEM and other inspections 
are also provided.This well calibrat- 
ed equipment ensures stringent in- 
line process control as well as 
product quality assurance. Dr Wang 
makes sure that every epi-wafer or- 
der that is shipped out of MBE is ac- 
companied with a quality control 
(QC) report containing surface de- 
fect density, uniformity in doping, 
thickness and composition, sheet 
resistance profile and other charac- 
terization information upon re- 
quest by our clients (Figure 4). 
The marketing manager of MBE 
Technology is Dr Wang Zhong. It is 
because of Madame Wang's tireless 
efforts that MBE was introduced to 
potential clients all over the world. 
Not only did she monitor  the 
progress of epi-wafer qualification 
programmes with various clients, 
she promoted  MBE at trade shows 
and designed the first MBE litera- 
ture, as well as acted as the techni- 
cal liaison between Dr Wang and 
the customers. 
US presence 
As MBE Technology began to devel- 
op a reputation for exact quality 
epi-wafer growth, something be- 
came apparent toYeap."It was very 
difficult to cover the American 
marketplace where over 80%, of 
the world's MBE epi-wafer busi- 
ness was", he says. "The European 
and Asian markets were not diffi- 
cult to cover from Singapore; how- 
ever, the distance between 
Singapore and the States is roughly 
15 000 miles and it wasn't  cost ef- 
fective to travel all of  the time in 
order to create business. The time 
element was difficult as Singapore 
is a day ahead too. Also, communi-  
cations were often a problem due 
to the difference in East/West 
thinking. I decided that we needed 
to incorporate in the USA and hire 
a person who was well-versed in 
the American high technology mar- 
ket. I needed a high energy person 
who was creative, capable of think- 
ing on his own and had the skills 
III-Vs Review • Vo1.11 No. 5 1998 
13 
Company Profile 
ness worldwide.As the quality rep- 
utation grows, expanded magazine 
exposure, trade shows and confer- 
ences also aid in market exposure. 
By the end of 1998, MBE expects a 
revenue of US$4.5-5.0 million - its 
first stellar volume/sales year. 
Figure 5. MBE Technology's staff have more than 60 combined years of experience. 
to make this company grow.After a 
long search, I was fortunate to Fred 
Steve Schoenly to be President of 
our subsidiary corporation. We 
think very much alike on many 
subjects, but we also choose to dis- 
agree with each other as well. He 
can't  eat hot food - that is a prob- 
lem", L.G. muses,"but not a big one 
though, if that's the biggest obsta- 
cle we have." 
Here's what  Schoenly had to 
say about their first meeting:"I  met 
L.G. in the Singapore Airlines' VIP 
lounge at 12:00 AM. I am not a 
night person but L.G. painted such 
a caffeinic picture of this great ad- 
venture before us that it was 3:00 
AM before our meeting ended and 
I wasn' t  even tired. I f lew to 
Singapore to look over the facility 
and meet  the staff.To say that I un- 
derstand totally a process in which 
a structure is grown molecule by 
molecule with many layers is ab- 
surd. I learn something new every 
day. My clients are the best and 
most patient educators." 
That meeting was well over a 
year ago now and MBE Technology 
USA, Inc, has enjoyed a positive re- 
cept ion in the American market 
which now represents over 80% of 
all MBE Technology Pte Ltd's busi- 
Growth plans 
It is the intention of MBE 
Technology Pte Ltd and MBE 
Technology USA, Inc, to continue 
to grow quickly. The first several 
years were a learning curve where 
valuable exper ience was amassed 
so that a more focused sales and 
marketing campaign could be de- 
signed to attract more clients. Of  
course, a campaign of any kind 
would be of no use unless the qual- 
ity of the wafers was maintained at 
a high level. MBE is proud to say, 
with few exceptions, that the 
yields remain high and the quality 
consistent. 
As L.G. Yeap points out, "We 
needed to establish relationships 
with people  in organizations that 
were willing to give us an opportu- 
nity to prove ourselves and that 
took time". 
Steve Schoenly adds that, "With 
two other competent  epi-wafer 
vendors, a client often didn't see 
Figure 6. Steve Schoenly supervises the frying of bananas, a secret ingredient for MBE 
Technology's high yield, high potassium epi-wafer. 
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the purpose in qualifying a third 
vendor. It was a logical call seeing 
that there wasn't much room in 
the 'Q' to test another vendor's 
wafers. Also, it costs the client to 
run those wafers as well as test 
them.As the MBE epi-wafer market 
grew, the percentage of captive 
wafers versus merchant wafers 
grew and so did client's volume re- 
quests; as did our chances." 
Although getting an opportuni-  
ty to qualify its wafers, MBE still 
was not assured any orders. The 
qualification per iod often took as 
much as a year with many 
changes to the structure, more 
test wafers and more 'Q' time, and 
more tests to be sure. Once a 
wafer passed 'quals' then a 
Request for Quotation would be 
generated by the client company. 
Usually, small volumes at first, to 
prove reliability in delivery and 
quality of epi-wafers, with larger 
volumes to follow. 
To be consistent with the plans 
for growth, MBE Technology Pte 
Ltd is purchasing another Riber 
MBE 49, which will be delivered 
in January 1999. Mr Schoenly says, 
"the biggest question mark over 
us right now is our ability to deliv- 
er volume wafers. Now, we can 
double our capacity, maintain 
quality and hopefully, if our busi- 
ness continues to grow as it has 
this year, we can plan to order 
the next generation of product ion 
machine." 
At MBE Technology Pte Ltd and 
MBE Technology USA, Inc, the 
yardstick for quality is measured 
only by the team of people that 
grows those epi-wafers. Mr 
Schoenly pointed out that, "The 
first t ime Professor Wang tried to 
explain a technical point to me, 
my eyes glazed over. It was not im- 
portant for me to know every 
minute detail about the MBE 
process, but it was vital that I had 
access to Professor Wang and his 
staff, who  did". This team of peo- 
ple has gained many achieve- 
ments as well as their propr ietary 
stringent quality control  proce- 
dures which only improve the end 
product.  
MBE Technology Pte Ltd and 
MBE Technology USA, Inc are 
proud of their quality high yield 
epi-wafers. It is their goal to con- 
tinue to provide customers with 
that quality, consistent delivery at 
good pricing. Yeap and Schoenly 
both agree that, "Providing our 
clients with the best service and 
high quality wafer is the best 
advertising". 
Contact: Steve Schoenly 
MBE Technology USA, Inc 
1170 Ninth Street, #3, 
Alameda, CA 94510, USA. 
Tel: + 1-510-523-0288; 
fax: +1-510-864-1308; 
e-mail: srschoenly@email.msn.com 
EpiSoft MBE: Process and System Control  
Realize the true potential  of your deposit ion sys tem 
• l l l -V ' s  
• N i t r ides  
• S iGeC 
• I I -V I ' s  
• Meta ls  
• HTSC 
• So l id  & 
gas  
source  
• F lex ib le  & In tu i t ive .  
• In ter faces  any  MBE.  
• Rec ipes  use  compos i t ion ,  
g rowth  and  dop ing  ra tes ,  
th ickness  e tc .  
• Ca l ib ra t ion  maintenance .  
• Data  Logg ing .  
• RHEED/ IGFM 
acqu is i t ion .  
• PC-based ,  in tegrated ,  
mul t i - task ing  program:  
grow,  rev iew,  ed i t  and  
degas  s imul taneous ly .  
• Fu l l  Sys tem In ter lock ing .  
• and  much more . . .  
US:  Advanced Research Systems. 
Tel: +1 (610) 439 8022. FAX: +l (610) 439 1184. e-mail: arscryo@aol.com 
Germanyr Austriat Switzerland~ Benelux: Scutum Analysentechnic GmbH 
Tel: +49 (6131)509855. Fax: +49 (6131)509856. e-mail: scutum@t-online.de 
or :  EpiSqft, Tel: +44 (1291) 671002. Fax: +44 (1291) 671003. e-mail: episoft@celtic.co.uk 
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